Medulloblastoma in Calves
A Report of Three Cases R.D. JOLLY and M.R. ALLEY Medulloblastomas are relatively common neoplasms in young children and constitute 4% of all brain tumours found in mans. They are rapidly growing, highly malignant tumours with a symptomatic duration of only a few months and are found 3 times more often in males than in femaleslO.
In domestic animals medulloblastomas have been described as rare09 9. Few cases have been reported and most of these have been in the dog5. Only 3 cases have been recorded in detail in cattle2, 5 9 8 although according to MOULTONO a number of unreported cases are on file at the U.S. Armed Forces Institute of Pathology, and this has been confirmed by COWARTS as consisting of 3 cases in calves between 1 and 6 months of age. FANKHAUSER and LUGINBUHL~ alsomention, without giving any detail, finding 3 typical cases in calves aged 4 weeks to6 months, and that isolated medulloblastomas have been found in cats and pigs.
While there j s still doubt as to the precise histogenesis of medulloblastomas, it is believed they arise from undifferentiated cells usually found beneath the cerebellar pia mater in the foetal and neonatal brain.
This paper records 3 cases of medulloblastoma of the cerebellum in calves seen over a 2-year period. Two of these cases were examined at the Faculty of Veterinary Science, Massey University and the third at Wallaceville Animal Research Centre.
History Case 1. This 6-week-old male Aberdeen Angus calf had a high stepping gait, mild ataxia, and jerky, slightly incoordinated movements. There was a tendency to move or fall to the right side. Case 2. This was a 2-month-old female Aberdeen Angus calf. The history was vague apart from the fact that clinical signs indicated a cerebellar disturbance and that pseudolipidosis was suspected.
Case 3. This 4-month-old Aberdeen Angus/Hereford cross calf of unrecorded sex had a vague history of a cerebellar syndrome.
Gross Pathology
In each case a single large, light-coloured, rounded mass, approximately 4 x 3 x 3 cm was attached to, and continuous with the anterior part of the cerebellum ( Fig. 1) . These space-occupying lesions caused distortion of the brain stem and cerebrum and partial displacement of the posterior cerebellum into the foramen magnum. In no case was tumourous tissue continuous with the midbrain or medulla. The first animal had a mild internal hydrocephalus.
The tumours resembled normal brain in colour but were more friable. Areas of necrosis occurred together with small haemorrhages. Histopathology Case 1. The bulk of the tumour was densely cellular and richly vascular but otherwise had little stroma. In most places the tumour was composed of elongate cells lying parallel in drifts (Fig. 2 ). These cells had slightly elongate or pyriform nuclei and a scant amount of eosinophilic cytoplasm. In the less cellular parts adjacent to the more nearly normal cerebellum, groups of cells were separated by bundles of nerve fibres. The nuclei of the cells of the tumour in these areas were more round and centrally placed within clear cytoplasm. These cells resembled swollen oligodendroglia, but represented only a minor proportion of the total cells. Chromatin occurred mainly in discrete clumps within the nucleoplasm, these clumps being more numerous in the elongate or pyriform nuclei than the round ones. There was a high mitotic rate. Perivascular pseudorosettes made up of .elongate cells with their long axes at right angles to the vessel wall occurred in some areas. The tumour contained numerous small foci of necrosis.
Whereas ventrally and centrally the tumour was infiltrating cerebellar white matter, peripherally it was bounded in many places by pia mater and thus formed a discrete margin where it lay against adjacent folia of the cerebellum. At other places, an area with the appearance of a molecular layer was interposed between the pia mater and the tumour, this latter assuming the position and to some degree the appearance of a granular layer. The cells, however, were larger than those of the granular layer, many with elongate o r pyriform nuclei, and had a relatively high incidence of mitotic figures. In 1 place a row of Purkinje cells was apparent between tumour and molecular layer.
In some folia adjacent to solid tumour, undifferentiated cells were in irregular layers several cells thick beneath the pia mater ( Fig. 3) . These subpial accumulations of cells tapered off towards the tips of the folia to merge with pia of normal appearance for a calf of this age. Case 2. The histologic appearance of this tumour closely resembled that of Case 1, but with a greater proportion of round cells and less evidence of mitotic activity. Case 3. This tumour histologically resembled that part of case 1 in which drifts of spindled cells predominated. The cells were uniform with little evidence of differentiation towards neuroglial types.
Discussion
The remarkable similarity in age of the animals and situation, gross and microscopic appearance of these 3 tumours leaves little doubt that they should be classified similarly. The age incidence and situation were highly suggestive of medulloblastomas. Although there is nothing specific about the histology of this type of tumour, the histological appearance of these 3 cases was in accord with that found in other bovine cases2.8, and with the more common human caseslo.
Invasion of the leptomeninges was not seen in these 3 tumours although it is a feature in many human caseslo. This discrepancy may be due to the killing of the calves at a relatively early stage whereas in humans nursing procedures usually ensure longer survival and therefore greater development and spread of tumours before death.
In the present series the finding of cells resembling oligodendroglia and believed to be part of the tumours does not negate the diagnoses of medulloblastoma. These are tumours of embryonal tissue and some differentiation may be expected to occur, and as BODIAN and LAWS ON^ stressed, transitions to both astrocytic and oligodendrocytic areas often exist. Although there is some doubt as to the validity of the term medulloblast, it is conveniently used to describe an embryonic cell, more differentiated than primitive neuroepithelium but still ca-pable of differentiating into neuroglia or neuroblasts. It is convenient because the question as to whether this embryonic cell be bipotential is not yet resolved. For a discussion on the histogenesis and development of glial and neural elements in the cerebellum see LANGMAN?, or DUNCAN and € 3 1~~~. From a study of their cases, BODIAN and LAWS ON^ considered that medulloblastomas were embryonic glial tumours but did not wish to exclude the possibility of neural differentiation. This matter must remain unresolved until the precise histogenesis, and temporal development of glial and neural elements in the cerebellum from primitive neuroepithelium is defined.
Although only 3 previous cases of medulloblastoma in cattle have been described in detail, 6 further cases are mentioned as being on record in certain la-boratories3. 5, 9. The finding of 3 more cases within 2 years in a relatively small geographical area suggests that perhaps this turnour be not so rare as indicated by the paucity of reports in the literature.
Three calves with a history of neurological disturbances suggesting cerebellar dysfunction were submitted for necropsy. In each case a tumour was found attached to, and continuous with, the anterior cerebellum. Histologically all were medulloblastomas.
Zt/sammenfassmg
Drei Kalber bzw. Jungrinder waren zur Sektion eingesandt worden. Laut Vorbericht zeigten sie nervose Storungen, die auf eine Dysfunktion des Kleinhirns deuteten. In allen 3 Fallen wurden Tumoren gefunden, die mit dem Kleinhirn verbunden waren und sich in dieses fortsetzten. Histologisch handelte es sich bei allen 3 Tumoren um Medulloblastome.
